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Morphometrics of moa eggshell fragments (Aves:
Dinornithiformes) from Late Holocene dune-sands of the
Karikari Peninsula, New Zealand

B. J. GUI*

Moa eggshell fragments were examined from Late Holocene coastal dunes at Tokerau
Beach and Matai Bay, Kankan Peninsula, Northland The Tokerau eggshell fragments,
0 56-1 69 mm thick, were produced by up to six species of moas recorded from the
area A sample of 1042 fragments was bimodally distributed by thickness, with 19% of
fragments classed as "thick" (>1 12 mm thick) and 81% as "thin" (<1 10 mm) The thin
eggshells were probably produced mainly by the small moa Euryapteryx curtus, which
dominates local bone assemblages The small Pachyorms mappim, rare in local bone
assemblages, may have produced some of the thin eggshells Thick eggshell could have
been produced by E geranoides or one or more of the three species of Dinornis In a
sample of 51 eggshell fragments from Matai Bay, all except one fragment were thin
Thickness distributions of thin shell from Matai Bay and Tokerau Beach differed, but
the Matai Bay sample may have been too small for reliability Measurements of the
curvature of 237 larger fragments from Tokerau Beach suggested that thick eggshell
belonged to eggs 161-216 mm long by 116-155 mm wide, while thin eggshell was
associated with eggs 138-1 79 mm x 99-129 mm, all within the size range of known
whole moa eggs
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INTRODUCTION

Eleven species of moas (families Emeidae and Dmornithidae, order Dinornithiformes),
unique to New Zealand, died out during the last 1000 years following the arrival of Polynesian
settlers Moas are known primarily from their bones, recovered from natural sites (sand-dune
deposits, caves and layers of alkaline mud in swamp deposits) and from many archaeological
sites

Moa eggs are known from fewer than 20 whole, or substantially intact, eggs (Table 1),
120-240 mm long and 91-178 mm wide They are also represented by fragments of broken
eggshell that are especially common in some Late Holocene coastal dunefields. Archey
(1931) attributed the smallest known whole moa egg (Table 1, egg r) to Cela curtus (=
Euryapteryx curtus), which was the smallest moa Similarly, Oliver (1930) attributed the
largest egg (Table 1, egg a) to the largest species, Dinornis maximus (= D giganteus), but
Archey (1931) and Dell & Falla (1972) argued that it could have belonged to other large
moas In general, bigger moas presumably produced bigger eggs with thicker eggshells Egg
size and shell thickness are said to be poorly correlated among extinct and living ostriches
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{Struthio; Sauer 1968), but the correlation is likely to be stronger in moas with their extreme
size range.

In this study I examined moa eggshell fragments from sand-dunes at Tokerau Beach and
Matai Bay, Karikari Peninsula, Northland (Fig. 1). I chose a restricted geographical area,
with a correspondingly limited moa fauna (six of 11 known species), to attempt to relate
different size-classes of fragments to different groups of moas. The main measurements
taken were of eggshell thickness. The distribution of thicknesses ought to reflect the relative
abundances of the large and small moas that laid the eggs. I compared the thickness profile
for Tokerau eggshells with that for Matai Bay. The large Tokerau sample should provide a
reference against which other researchers can compare the thickness of fragments from
elsewhere. Curvature of the larger fragments was measured to attempt to estimate the size of
the eggs involved.

Previous studies of the thickness of moa eggshell fragments
Wilhelm von Nathusius described the fine structure of moa eggshells in two papers (1870,
1871; see translations by Tyler 1964). He found similarities with the eggshells of other
ratites, especially rheas. Nathusius noted both thick and thin moa eggshell fragments, but
gave only 1.71 mm as a thickness measurement for moas. Hutton (1872) briefly described
moa eggshell fragments from an undisclosed location that were "about 0.07 of an inch" (=
1.78 mm) thick. Notes by Hutton appended to a paper by White (1876) described moa
eggshell fragments from a cave near Lake Wakatipu. They were "pale sea-green" in colour,
reminiscent of the cassowary's egg (Casuarius), and 0.04 inches (= 1.02 mm) thick. Owen

Table 1 Summary of the 18 known moa eggs intact enough for measurement of length and
width (mm), in order of decreasing length. Year is the year of collection. The four smallest
are from the North Island; all others from the South Island. L/W is egg elongation (ratio of
length to width). Data from Archey (1941), Oliver (1949) and Simpson (1955); see Dell &
Falla (1972) for correct size of egg a. Few can be identified to species with confidence: egg
b is Pachyornis on the strength of embryonic bones contained within (T. Worthy pers. comm.
1999); egg m was associated with an Emeus skeleton (Archey 1941).
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240
226
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Locality

Kaikoura, Marlborough
Cromwell, Otago
Shag River, Otago
Wairau River, Marlborough
Wairau River, Marlborough
Wairau River, Marlborough
Wairau River, Marlborough
Clutha River, Otago
Ettrick, Otago
Clutha River, Otago
Wairau River, Marlborough
Awamoa, Otago
Pyramid Valley, Canterbury
Chatto Creek, Otago
Kaiiwi, Wanganui
Tukituki River, Hawkes Bay
Tokerau Beach, Northland
Tokerau Beach, Northland

Year

1850s
1866
1941
1942
1942
1942
1942

c.l 900
1911

c.l 900
1939
1852
1939
1953
1931
1936
1900
1900


